
N o . l 0 3 9 C LC 7 8 ' I t 

2-Pole 4-Position Analog Function Switch 
/ / \ \ 

The LC7815 is a 2*poie 4-position analog function switch with 2 built-in C-MOS analog switches (LC4066 .typi). A 
soft touch of a button enables switchover of the input signal source of an audio amplifier. 

Use / / " 
Function switchover of amplifier, receiver, etc. (2 poles 4 positions) r 

Features /" / ,-' 

1. Good distortion characteristic because of built-in analog switches of LC4G&6>. type$ Distortion 0.01 % max./ 
V in = IVrms, V D D = 15 t o 18V / , ; % y f 

2. Capable of outputting audio muting control signal to minimize noise to be^nerat&jd at the time of switchover 
3. Built-in controller for tape monitor switchover (using LC4O66^,t0gethe.r];,,,''^>..1.. -
4. Built-in driver for LED which displays function mode, tape m&riitor n^de;.,; .. 
5. Since control input can be operated from + supply alorft/when u i i^ j i fua l - supplier. Interface with other circuits 

can be achieved easily, J r 

6. Since audio muting control signal can be triggered e x t e r n a ^ * (MUT£j n ) ; audio muting at the 
time of return from backup can be achieved easily. / / ' / / 

7. Control input pin (ftEsET) to be used for turning OFF alt switches / . / 
8. Backup can be performed easily because of C-M©§!-structA^.(Ba'^feup 3 V min.) 
9. Operating voltage: 4.5 to 18.0 V/single supply, ±4.5 t b a t t e l suppfi$£ 

10. Package: DIP-28 (Shrink type) 0 ./ / 
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Equivalent Circuit Block Diagram 

No. 103^2/8 
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Pin Description 

Pin Name Pin No, Type of Input/Output Pin Functions 

'DD 
'ss 
'EE 

28 
9 

20 

'Power supply pins 
Single supply (+): 
Dual supplies (+ - ) 

V S S =V E E «GND # 

A i n ' B i n ' 
C i , V D i n 

2, 3, 
4 ,5 

Vorf? 

y {>—c 

• Specified input pins for turning ON i ^ ^1dua l j | | Jog s^ches / / 
* Priority order of simultaneous push >Bt j |PC j n ^D in ) / / 
•Prevention of malfunction a t t r i ^ t f b l e n | | le width Is 
discriminated by muting delay i W U / / 

Aput. 
Bout, 
Cout^ 
Dout 

27, 
26, 
25, 
24 

j D 

OVEE 

•Output of driver for LED .^jjrfch d i sg l l j ^ yp l ^ ta te ^ /espond ing to 
individual analog swi tches/ ' / M̂M-Mm,, 

• N channel open drain (SjdVce is c^StwcteMo Vpprf / 
— , • . ^ 

' A to D: Audio signa|4^ut / / 
•COM: Audio signa^qjrftput p ^ f | / / 
* Signal inputs (AJ(q&) jo signal inputs <Ajn to Djn) 

A , , B V 

C 1 - D 1 

C 2 ' D 2 

COM 1 
COM 2 

10, 11, 
12, 13 

19, 18, 
17, 16 

14 
15 

COMNT> 

fi CO & 

f 1 ' 0 / j $ 0 
1y / 0 0 

• , 1 0 
* * 1 

TM5I in J 
VDD 

M > C b 

Botfi't care. 

* /nput j i i r f%^sp^^yrng. tape monitor mode ON/OFF 
•Rise 6f%$)iit%tgnal i£ detected; monitor mode ON/OFF are inverted 

to ira&^itor ^ o d e OpF/ON respectively. 

TMCTL 22 

; W ' f o r ofipfrolMng external analog switch (LC4066B) for tape 
^ i p i r t f l f e / / 

of N/fcpnnel transistor of complementary buffer output is con-
'itefeteti to V W , 

T M out 23 
-

M3utput/fysri for driver for LED which displays tape monitor state as 
well ^ ^ terna l analog switch (LC4066B) for tape monitor 

Is opposite in polarity to TMCTL. 

RfOTET in 

• InpOt pin for forcing audio muting control signal (MUTE) to be 
. triggered externally 

If fixed at 'L' level, MUTE output becomes 'H' level. 

MUTE 
• Output pin for audio muting control signal 
-Signal with pulse width to be determined by externa! constant at CR 
pin is o u t p u t at the t i m e of f unc t i on swi tchover or MUTE i n i npu t 

>CR time constant pin for determining time interval of audio muting 
control signal 

•Time lag (muting delay) between muting signal rise and analog switch 
switchover depends on C'Rs time constant at the time of transistor 
ON. 

RESET 

/ 9 VDD 

C/ i 
• — I 4 > 

•Input pin for turning OFF all analog switches and resetting tape 
monitor flip-flop { 'L' level active) 

No, 1039'3/9 
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IYDO 

Sample App Heat fori Circuits 

1* Dual-supply operation/without 
tape monitor function 

- W -

DO 

open 
drotn 

V r < r 
Vss 

^Vss OVfeE 

Control input 

A*-D hfKrt 
CQM:«t»1put 

2. Dual-supply operation/with 
tape monitor function 

lapcdcck 

T - H - 7 
Connect a capacitor 
when using in the sur-
roundings with much 
noise. 
3. Single-supply operation 

DO A ^ * O—o O-^- -y / / 

— l - ^ - l — J - ^ d e % c u n i % o f f 
o ^ c u ^ ^ f l o w / ^ the 

/ / A c K u f modgtf / 
/ / ^ t i t l f , # / / 

-fcM 

... IJC?8«// 

Vss T^VEE 

-V|H 

-V|L 

— VQO 
Signal input, output 

AvO Inpul 
-VSS-VEE f 

Control input 

For using tape monitor function, 
make connection as shown in 2 above. 

m DuaN$upply.operation .. 

•• a 

-a 
o — 

12) Sinpl€f,Supply operation 

-̂ ViV-

rVco 

rvs$. 
LC7015 

I VEE : J"" 1 | 

- V - - J 

High resistance 

O > 
- m -t—?——i 

•W--r-fvoo A<XJ1 • • 

LC701S 

7*W 

1 VSS 
>EE 

No. 1039-4/8 
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5. Muting 

Triggering of muting 
at thfc time of initial y, 
application of power 
supply 

ta^Y1! q? I , , J Fvss TWt Tffr Wf ivssOvEE ' 

mute Muting period depends on CR time cbnsftnt. 

Function switchover 

__ • 

Alr>~Dkn 

MUTE output 

COM output 

cortrol 
VBUC 

x 
y^tlng de4y~ 

Return from backup MUTE m 

MUTE 

period:,):. '̂'••'"̂ •v -

y -Opera t t f i g pe r iod—-{^Backup 

L M 

Absolute Maximum Ratingt/Ta-25 ±2°C 

VQD max . .. 
VEE m a ^ / 

^out 

Maximum Supply Voltage 

Output Current 

Output Voltage 

Vol tage Dif ference at 
Ana log Switch ON 
Allowable Power Dissipation 
Operating Temperature / 
Storage Temperature ./ 

I OUT A 

VQUt 
A V O N Q 

/ / / / 

, / V 6 d - ^ v S S + O . 3 
" / / 30 

.. Switch ON / / 

P ^ m m TaS85°C : . 
1 opg 

0,5 

350 
-40^+85 

-40~+125 

uni t 
V 
V 
mA 

V 

V 

mW 
° C 

° C 

Allowable Operating C o n - +85°C 
Characteristic . Symbol. Pin No. Conditions mln typ max unit 

Supply Voitagff : VD D (26) VEE^VsS Vss+4.5 VEE+18 V 
V E I V.£E(20} VDD^VSS^-6 VDD-18 Vss V 

/ " 40D<28) Backup, V e e ^ v S S Vss+3 Vss+18 V 
'H' L e v a r i put V&itag#:; 1 A in(2)^D I N (5) , 0.75VDD v d d V 

/ / v . / RESET<7),toUTE|n(8) 
' vm/ TM ]n(6) 0,8VDD VDD V 

%'%4vel IjwHJt V^itajef VrCi A IN(2)~D IN<5), vss 0 .25V D D V 
C/K, . . ^"'vv,, RESEf{7) (MUTE|5(8) 

TMjN{6) Vss 0.2VQD V 
AnalogSwKdi Input . V , N A i O 0 ) M ) i ( 1 3 ) , VEE VDD V 
Vol tage • v ' A209)~D2(16) 
External Capacitance C CR(1> 10 
for M u t i n g Timer 
External Resistance R CR(1) VdD"VSS=4.5V 40 100 k f t 
for M u t i n g Timer 100 300 k f t 
Input Receiving TIM Ain(2)-Oin{5>. 120 ms 
Pulse W i d t h TM i n(6) R=220kft 

No. 1039-5/8 
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Electrical Characteristics/1 a* 
Characteristic 

'H' Level Output Voltage 

25 ±2 C, 
Symbol 
VQH1 

Vss^OV 
Pin No. 

TMCTU22) 

VQH2 MUTE(21) 

'L ' Level Output Voltage V 0 L 1 TMCTH22) 

VQL2 MUTE{21) 

VOL3 A ^ ( 2 7 ) to 
Dput<24>, 
TMout(23) 

Conditions 

VDD=4.5~~18V 
10H=~0.4mAp 

V D D ^ . 5 V 
'OH~—0.4rnA» 
VDD-9V 
'OL^O.ImA 

min typ max 
V D D 0 .8V D O 

V d D / 4 ^ VDb 

Analog Switch ON 
Resistance 

^on 

'H' Level Input Current 

'L ' Level Input Current 

Input/Output OFF Leak 
Current 

Input Floating Voltage' : 

Total Harmonic 
Dis tor t ion \ 

Feedffi rough 
( S y ^ O 

Crosstalk -

Muting period 

V1F2 
T H p l 

002 
FTH 

CT 

Tftfll 

TM2 

IOL=0^mA, V D D ^ - f V 
l 0 L = ° - 4 m A , 
IO(_-7mA, 
v o o - v e E = 4 i v 

V D D - V g c ^ V y ^ i ? 

l = 1inA, V D D ^ V g / / 

| | 
. i k t e w . Jf! 

V E E ' ^ 

J U V 

- V t K ) t 

1.5 

unit 
V 

/ V e E + 4 

Vee+2 

V i n - V 0 D 

*IH2 
>IL1 
IIL2 
IOFF1 

'OFF2, 

fOFF3 

A i ( 1 0 ) r B l ( 1 t ) f 

C l ( 1 2 ) , D T ( 1 3 ) f 

COM1(14), 
A2(19>, 02(18) 
C2(17), 02(16) / / 
CQM2( 15) / 

A i n ( 2 ) , B | n ^ 
C i n (4) ,Dj n {£) , 
TMj n {6 ) ' , / 

RTOT17) V||S|=Vdd 

2 O u t p J j t transistor OFF 

T N ^ ^ ^ I V V § 4 4 E + I S V 
' ^ f p u t transistor OFF 

/Analog switch OFF 
V |N=Vo=V£Eto18V 

400 
120 
80 

20 

- 9 0 
- 1 0 

V 
V 
V 

V 

V 

n a a 

90 ^A 

- 1 0 

2(15)/ / 

R E S l w ) 
CQ%r<14), 
CQW)2(15) 

/C6m1(14) , 
, COM2(15) 

A 1, ( 1 0 ) to COMI (14) 
Di(13) 
A 2 l 1 9 ) to C0M205) 
•2116) 
A l l l 0 ) t o C0M2I15) 
D1 (13) 
A 2 | 1 9 ' to COM 1(14) 
•2(16) 
MUTE{21) 

Vdd=4.5 to 18V 

Vdd= 4.5 to 18V V o o - 0 . 7 5 
V|N"1Vrms, f=1kHz, V d d - V E E 
= 15 to 18V, Refer to Frg, 1, 
V||vj=0.1Vrms, f=1kHz, V q d 
-VEE = 4.5V, Refer to Fig. 1. 

V D D - V E E - 1 8 V , f - 1 0 k H z , 
Vj,y=0.77Vrms, Refer to Fig, 2, 
R|_=47kft 

10 
-20 

10 

10 

0.76 

0.01 

0.05 

VDD-VEE=18V, f-10kHz 
Vj n= 0.77Vrms, Refer to Fig. 3. 
R|_=47kft 

55 

75 

MUTE(21) 

VdD=9V/ R e ^ 0 r t o ^'9* 4. 
C=3.3juF ±20%, 
R^220kn ±5% 
V D D - 9 V , 
C=3.3mF ±0%, 
R*=220kfi ±0% 

i i A 
MA 
f j A 
^A 

MA 

/iA 

V 
% 

% 
dB 

dB 

350 5B0 1000 ms 

450 580 800 ms 

Continued on next page. 

No. 1039-6/8 
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Continued from preceding page. 

Switch Switchover Delay TswD 
Time 

mm 

Ajn (2) to Djn(5) f VDD=9V, Refer to Fig, 5. 30 

typ max unit 

5 0 1 2 0 RRN 

Supply Current IDDI 

>DD2 

TM i n(6) 
V D O ( 2 8 ) 

VDD(29) 

Fig. 1 Total harmonic distortion 

C=3.3/jF, R=220kft 
Operating, Refer to Fig. 8. 
VdO-VEE"18V 
Backup, 
V D D = 5 V , V S S = V E E 

osc 
-H-
d.3u 

x >VDO 

(<Xi> 

VtEVfes t t 

DUT 

CCN 

39 k 

rno 

/ x 

1000 

X \ 3 

MA 

HA 

Fig. 2 Feedthrough 

osc 
VDO 
(offj 

DUT 

220pT ft* 
i><r t w r 

^ vss| f ! 
n r r * 

VTVM 
PTH= (tiG) 

^ i : : ? Vbb vEE — 

Fig. 3 Crosstalk 

r ^ r x 

VDO 

OSC 220p 47k . Ojf ^ W J 

737/ 

DUT 

COM2 
tCGMll , 

log ® (dB) 

« ^Ei Vss m 
VTVM1 

Fig. 4 Muting period 

-I 
•'.•..::...' :'H;,.£ig.6 Supply current 

V0OO—̂  V i f * ^ 
COM2 

-0(MUTE, TMCTL) OPEN 

Q( Soul- K7l TMoul) op î 

Fig. 5 Svyi tbH svvitfeftovef ,dela y time 

LJ_£x 
B " * ¥ I G L I COM time 

Interval 
wtff 

Ah-Din 

MUTE 

COM x 
swil 

TM 

T ^ : Muting period 
TSWO : Switch switchover delay time 

No. 1039-7/8 
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i • % 

3 S S 

Total harmonic distortion, THD — % 
° P « 
33 6 I 

1 
i f 

i 
s 
-II-

CD • < 

n 3 i 

i s ^HH-

3-S h s 

f 
i 
s 
-II-

CD • < 

n 3 i 

i s ^HH-

3-S h s 

! 
f 
i 
s 
-II-

CD • < 

n 3 i 

i s ^HH-

3-S h s 
i 

f 
i 
s 
-II-

CD • < 

n 3 i 

i s ^HH-

3-S h s 

f 
i 
s 
-II-

CD • < 

n 3 i 

i s ^HH-

3-S h s 
L I 

\ 1 

f 
i 
s 
-II-

CD • < 

§ i W 
T Y T 1 

J V ( \ i 

J \ 

1 1 \ i 
1 \ I 1 
f \ i 

X.1 i : ! \ • i 1 

L i t ! i 1 i 
. '-"-H f 1 i 

H I i i 

C 

X 

t 
" a 

t 
" a 

< 
- S 

1 _ < 
- a . 

ii 
GO < 

>— 

L 1[ 

o. 

•c o 
i i 

t 
" a 

< 
- S 

1 _ < 
- a . 

ii 
GO < 

>— 

L 1[ 

o. 

j ! 1 
t 

" a 

< 
- S 

1 _ < 
- a . 

ii 
GO < 

>— 

L 1[ 

o. 

t 
" a 

< 
- S 

1 _ < 
- a . 

ii 
GO < 

>— 

L 1[ 

o. 

j 1! 
t 

" a 

< 
- S 

1 _ < 
- a . 

ii 
GO < 

>— 

L 1[ 

o. 

1 
i O! 

t 
" a 

< 
- S 

1 _ < 
- a . 

ii 
GO < 

>— 

L 1[ 

o. 

f •< 

< 
- S 

1 _ < 
- a . 

ii 
GO < 

>— 

L 1[ 

o. 
; |[ 

< 
- S 

1 _ < 
- a . 

ii 
GO < 

>— 

L 1[ 

o. | o 
I < 

... j-
\ i 

\ < 
V \ 

Feedthrough - dB 

<n 
oo 


